Intercellular adhesion molecule-1 gene expression by glial cells. Differential mechanisms of inhibition by IL-10 and IL-6.
The central nervous system contains two major glial cell types, astrocytes and microglia, which function as immune effector cells within the central nervous system. We have been studying the ability of glial cells to express gene products involved in immune responsiveness, with an emphasis on expression of ICAM-1. We demonstrated previously that three proinflammatory cytokines, TNF-alpha, IL-1 beta, and IFN-gamma, as well as IFN-gamma plus LPS, can enhance ICAM-1 expression by primary rat astrocytes. In this study, we examined ICAM-1 expression by primary rat microglia and found that only IFN-gamma and IFN-gamma/LPS enhance ICAM-1 gene expression. These data indicate that ICAM-1 expression by astrocytes and microglia is enhanced differentially by various proinflammatory cytokines. We next examined the effect of two cytokines, IL-10 and IL-6, on ICAM-1 expression. IL-10 alone has no effect on ICAM-1 expression, but it inhibits the enhancement of ICAM-1 intracellular and membrane protein expression in both cell types, although it has no influence on ICAM-1 steady-state mRNA levels. These results suggest that IL-10 affects ICAM-1 expression at the translational and/or post-translational level. IL-6 alone also had no effect on ICAM-1 expression in either astrocytes or microglia, but it inhibited induction of both ICAM-1 mRNA and protein expression in these cells. Inhibition of ICAM-1 mRNA steady-state levels by IL-6 was not the result of degradation of the ICAM-1 message, suggesting an effect at the transcriptional level. Thus, both IL-10 and IL-6 can inhibit ICAM-1 expression by glial cells, although they do so by contrasting mechanisms.